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f (57) Abstract: A photodiode array (1) comprising an incident-surface-side recesses (7) formed by being thinned from the incident. 
\ surface side of a light to be detected and arranged in an array form, and an opposite-surface-side recesses (11) formed by thinning, 
H from the opposite surface side of the incident surface, an area coiresponding to another area where the incident-surface-side recesses 
^ (7) are formed and arranged in an array form. A p-n junction (3) formed at the bottom of an opposite-surface-side recess (1 1) allows 
p a p-n junction type photodiode to he arranged in an array form. 
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lt ®8#i) mm\^jj&^ y^i/f ^M u zM*tuDfcttffim wn 1 1 
[oi3o] mmmm k&wit 5 ^53 ^M;jgi4 3 ut^ 

15 ~ 1 0 20 /cm 3 ©T^r^^^-^3 ^12 7 &%mir% 0 *:<D^ 4 5 & 

-mt-tZo 7^aA^syi2 7©J?&JiS®ffi!l<E>P ng^3K:3gbftV^ 

[0131] FfS«^#14?r#5fc^WAR h 2 9 SrliM) « 

(IH9lW 0 fu^m^b!K4 5»^AR^-f2 9 <b-f-5;S\ 

T'AR3- h 2 9 t UTt>J:V\ Xi±**fld*fc S i N> *©^33Wft£f£ 
©*^**9M*-T*AR 3 - b 2 9 WtTtxfc^. 
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[0132] mmfcpmwydtjtmmi 5<d^^?? h^-^mm 
mmi 9%%mi~5 mi omm) 0 ^.(DT^^mmi 9±i,L^^m,m^mir 
5 1 9 & s pM^Mi&tfcJi 1 5 t^y7mu*m%m^mfctz> ± p ^ 

[oi33] ±tc< m^v^^K mmmm*>mmz#Mm 1 7 

[0 13 4] A°y^-> 3 yl2 1 iai^7X-7CVDia"5ii^feS 
10 iN^Si0 2s PSG, PSAG, S i ONfe5VM»°H S Kf i^7^ ^/P 

5. 

[oi35] ^^ymmt ux^ffl^v^i^ wrar/i^ a 

15 BM2 3£ N ^v^-v-a y§2 l©iPrt«l (Hi l#f$h ££>fc* 
toTUBM2 3±UlWi//Si2 5^lit§ (IHl 2#Rg)„ UBM2 3 f± 
»^T'Ni-AuW5^ !)7l>t7ST'T i-P t-Au^C 
r - A u &7£fifc1-5 - t "Ct 5o 

[0136] ^H^^tt^ffi#-/^»«fe^^«!lte^^OUBNfW^»C^ 

20 B«tjJ7o-t5ii-c#«wtm5. ^iszftt^mfrmhti 
[oi37] ±m? 4- 1> a>- ft w l t?rix WM» $ 

25 »3>/h£ < Loop nt^3iW»^*^**£WttS*©fflR*ff*04* 
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fc> ±m? * V ¥4 FT W l "CBv licWiii^ift i b <fc 9 

[0 13 8] 01 3A{±Stejtffi»^©^«$^7^- h^>f KTV 

^ KT ^ (DHfffi«^ms;W^ Lfc% <z)-r*fe6o SfBSSff^ (t l % 

T2). 7* h^^ir—^W$i,(OW-^ (t 1, t 2), WM<Difc (u 1 N u 2) # 

mis^i&K m^(o^m(omm (sk s2) ^mw^moy^y^^^—vr 
[0139] ±iB7 d- b ^-f ft w i x*fi, H^j-sininogfl 1 1 &f$<om 

^FK^ V T#»£b-*i-V\ ba>U p iL^SMJfc&fWl 1 5 d^*J-®#l#gp 1 

3 frh&ittmmwto 1 1 ©rt«ffife^u-c«EK^B«!iw 1 i ©tesstsifco 
kftv. ^y^x-m^ttm*^ ]) 7<D&m*nfflirz>^b&x~%^ mmu 

[0140] ±|S7 * V ?4 KT W 1 "?f^ AlMAlM 7 <Z>J&® <D® 
9 t£ Aft L fo&ttlftK: £ ^^Lfcdr-Y y 7^P!lW©png^^r*$it5 
[0141] ±137 * b KT W 1 K: <£ tUl , AitPMlM 9 RtKA 
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mM^mmmmm 5 b x*m&& l« u p mpfmmmm 1 5 k * x&m-tz 

jcft A«i5«*N» 9 fcA*H"S ± o 7^- b^-Y^- 

[0 14 2] £fc N #§15 (M) 9 4rfflV^5^tfcJ:5 s #8S9T?3S£Lfc^ 

(^RSffifls) 5birb7 5/y^tbSfcfe, *»ffl*»©S3l#38S* 

£>*LS^Ji«£ L-Cfix Wf^lffltSiHT^S. 
[0 14 3] ±15:7* h^t-K7W lfc«fc3xrfK^ffiffl!l#{HJl 3_h^ 
>^m®2 5#3ft«^W5fc», 3HBR©»U:rtR»iii«#»l 3 K*5^T^ 

§£ESi£tefc ms&£*s it/Ptt, 9asBtt£&0^tfftreic&s e. t %m 

[0 14 4] ±15:7* h^V^FTW lfcifttf, EMWllPrt 
l l ©©{M^tSi^feoTtT/v? ii l 9fcj;oTpM?F|sfc«£ 

ins 1 3 <Dmm*wii~t% ztipvz.- /^7°m@2 5 ^ 

mffiuwn 1 3 ± i^j&i- s n i as-r* § s . 

[0145] fc*5 N *mW&M<D7* h ?4 KT W Tf3\ n IV 

€ 5 a N n*MiS^3Ufi*»ftJB 5 b S^TTS 2*«ft©aMI#3&K5 ^«IUTV^ 
S ±ffi 2 ff 0RQ£ttSKXtt±£ 2 € i ©Mfc*5^TtN^!fc#SsSH-3 

mot, ^y^v^xg©iM#ft**fcu*ct>J:v\ • 

[oi46] ^wo^fcw«^ftw*©lat3CT^^:ov^TRWi-5. 
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[0147] 11 1 4 WSiiltiStMltW^ 7 0 ©WUrffiB-Cfc 5» 

*W»iSa»6>WiH - S^'^^* 7 l £x v'^v-* 7 I^kttj#t£*b7c3fc 
&AS#U i^t»Sli©7^ h^i-FT W 1 
*7 3i:mW5. 

[0 14 8] S^^V— *7 l67tf^i"-KrW l©gffilMfcKff& 
*K AW«9 M^T7t HVt- f7 W 1 fc3®UTV>3„ i<7>7c 

[0 14 9] ^«1S7 3±©E^7 3' r±, 7^?V^F7W1 

^y^EK^fc 9 \ ^V7H2 5 ttW^lA G^ffs = s>$vw^:7\ 
[0150] £fc N ^^7=V ^fttt LTW V* h^>7M >4Tttx. 

b#5£ (ACP), ^S^-* h (NCP) tttewm 
[0151] Hg&ft&Bi 73±t7#h^t- KT W 1 Sr^V^V >^ 

fcV^v-* 7 1 fcR**- Z>m&AMmWW1®9 7 l &Sg=£ 
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[0152] tzztfi±wmmwtm&\z£ti>fo ±m*&m\zM&7* 

A *~ FT W fc/l V»T*5 5 , Altffiffi!l#g|5 9 tfjS^FfcM&fcM© n + »ftJl 5 b 
5 nrt^5o 

[0153] * fc, ±ia»»«Mftffl*Tf 7*\>&4 FT W 1 
5 r i asT?# s 0 * k\ AMmmwu 9 #k**h&*£© n + «fcs 5 b -em 

&$*i-CV»3©T?> A»ffii#^ 9 ^ Alt Lfcftfc £ 9 38£ Lfc=^ U T#W*£ 
[0 154] *a«Wftffl#fc33V^. S®™£b©^7^f^>f^— KTf 

20 ^fcSttfc < < ft y> > ft«Jfc®**»fcB&Jtl"5 r. t a s -e# 5. 

[oi 5 5] ±»©.J;5fc. *»B©7* f^t-hT WXtfflMMftW 

[0 15 6] Ii©^BI:|!!li0ia«^fc7t f^^F7W 

25 (roVNTmBJi~5o 

[0157] EI 1 7 2 Ha0g«K:#$ 7*Yy4 FT W ©¥® 0-C 
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h v > his \±^(D i i - 1 i mnm-?h%o 

[0 15 8] £kT<Dmm\Z3o\^X^ mWL(Dp ng=<£2 0 4»$£tl5ffi£« 

[0159] El 1 7 5 ttIW®7t h FT W201 

tt*tfe©P n W^MJjE L < E8I £ fl/OS »K p 
h ^ FT ^^ © l S«i LTCliSrt LXV^5 0 

KTW20ir±50~600/£ mOVf. £ N 1 X 1 0 12 ~ 1 0 15 /cra 3 © 

nI^!)3y||2 0 3^fU 5O0/imX5 0O^m©^^t\ 6 00jz 
mm^©fc°s^T^»M 1 X 1 0 15 ~ 1 O 20 /cm 3 <D»©p®W«m^ 

2 0 5^IBff£tL-CV^,, nSv'IJ ^V£*£2 0 3 pMWWffcJi 2 

0 5t©F^-e«^tb5pn^#^«t'9, iiagftm^aMS^ft-c^s. P m 
7fffim%m.m 205 p±©ra^«, 7^ h a— kk a ^mpfnmm 

$ i^WM) 2 0 7aS|BB$tLXV^TV^ 0 

[0 16 0] nl^D 0 3<D«ffi^J-epM^*fi^fefC^2 0 5t 

MfS LTV^^W^OT £2/xm~200M mflS-C\ 1 X 1 0 15 

~ i o 2o /cm 3 mm(on + m^fnmmnm 209 assnsax-tv^. Lfc#o-o*38 

0 0 AmgS©ff^*^XW2 1 l3W&fc£*l/Cfe»K 

skft-omWLX'fci 50-50 0 pLmm&(Dtom$&mmzfhu (#fao 213^ 

tfj Koffl^^ $ lJ,2Mm~200/zm© nlMfeSI 2 0 

9 £ % 50^m~3 0 0pmig©nIV!) 0 3 kfrbMfcZfrZo 

p n^(«H*) lo^LTttlo(DW2 1 l&&ftt>hZZ.bbt£Z>o 
[0161] W-foib ^ttfc nlit (7 * b *V F*fJ&«) ©SEiSflBfc 

»0. 1~SC Min^ff$T:-n + ^M«^«2 1 5 }&S£BiW6fcft**LW3 0 n + 

Mtetl2l5ft, (#K:@ifc&te*5^T) ^AM-f-S^ 
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S i O z fe5V^±^U-r 5 K&<^bft3/^yi>~<— >a ^12 2 3^f^$^L 

[0162] tti^M p Mltll 2 0 5 (ommmiz p M^3sfi«fc 
i2 05±n **rk t v n $ laum® 2 2 1 tmm £ tix 9 x P mp^mm 

^B^M#!t?±T^5:iEamS2 2 ifdg$rf-3N i -Au^W^^sry 

^^•y-^^^/V (UBM) 2 1 7^L-t^H^>-7°li^2 1 9 

-> 3 yi2 2 3 %mmisxmm£tixi3V) % ^ ^^f-fTw 201© 

^©l^{3:{±^^7 P «@2 1 9 N UBM 2 1 7, 7;KSI162 2 1^LT 

M»bp^»fe£®:ii2 0 s^om&ft^^ J^StfrS £ 5 fcfro 

[oi63i &m nitm^ 57tF^t- kt w ©m^&^o 

V>THI 1 9 2 3 ^S^TMI-S,, £1\ JfL£50/zm~600^ mgg 

(100) ©nSxxy='^sm2 0 3©£^^M-r5 0 &K<£>XM 

1:^ 1 5 0-2 5 0 Mm©«n + fefl2 0 9&«tfcK:J; <9^1-^ 

mmit^m^s i o 2 ^<^2 o 2 £7^1-5 (01 9#$o 0 s i o 2 m« 

2 0 2ttilS©n + lii:© > 7^^t LTflJffl^tt5 0 

[0164] xtcmm-rz? * v *y mo£mmzifmi-z>^m&wK 

[0165] m^n Sv' V >mWL 2 0 3 <9g|®#]©0f /t^I^fc p n S£ 2 

o 4 &«-r-< < p mpmmm 205 £»r3,> tf^sii ^ * s&it© s 
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u m£fci-% 0 -tu-£ v n»iiwiiopn^2 o 4mm 

£ r©pn 2 0 4 &9%mm£%l&t&U& tftZa W*>7*Y? 

[0166] j^RlcjS t-C3&Rff * ^P3gi-5fc»^«ffi&Wlg't-«. SSffifc 
T'yX-rCVDfcSV^L P-C VDt j; 5 v^JJ 3yiftJi(S i N)&J£fifcU 

V^yf-is? Omit* P !)AM^TMAH^if^V^) aiKSfcRfr 
^yf-^^^mt (02 1#J$)„ :©itm?^^JWf 

^2 1 3»J&£tb3 0 x.y?:/ytt&l£< it2Aim£i±O^S*"effV\ 
Si©n + I2 0 9tni2 0 3 £ ©IjWtiSfiTfT 5c HPt>x ^5'f^ftn + 
12 0 9&*>-ra>fc&LT?ToTt>&^U nil 2 0 3 5 J; 5 

[0 16 7] ^y^str-?*? (SiN) *«Mb (^^Tft 

As) u *®icns-r^-va ^K-tvm^^x« 

1 0 15 ~ 1 0 20 /cm 3 <DT*c*-±> V- v- a ^® 2 1 5 ZMffct 5 (02 2 &M) . 
120 5 fc^LfcV^J: 5 fci-5„ 0fS©^3fc«H4Sr#5fcft^SE®fcAR=- h 

[0 16 8] *ffi^p + Jlx nl©3^^h*Wl'2 2 2«l 

T^5Ei»mSi2 2 (B2 2#HS). Ji©r/v$ffi»mft2 2 l*« 

5 £ 5 fc^SlC^W^fa ^2 2 3 fcig&i-S. 7^KSlSffi2 2 1 ft 
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^^rWn LfctItv?y^-^3 vg|2 2 3 Sr^^-n^^i-5(g| 2 2#flp„ 
/•? y ^^ 3 yl2 2 Sfctt^X-rCVDtiU^SHfcS i INK'S i O 
JN BPSG, PSG, S i ON s *>3V»f±3tfJJ $ K^T^ 9 /K ^jtf^SA 17 

[0169] s^ymMt i.x¥m*m^zm&, ¥mt±Tjv*^t?j»\c*H- 

4h&JRJg2 17 {7V?—*Vf**^ UBM) £bM*rC^EB 
^^M2 1 9£ff0J&1-5 (0 2 3#JH) 0 UBMiilllS?^ i - Au 

10 Sr^i-S^, !)7ht7^tTi-Pt-Au^Cr-AuWt5iK" 

15 [0170] iH-e^tfm- KRg©M 213 SrS^-T 5 n + MfcfUI 

2 0 911 nll|« nM^«g^ii^fc^ |Q,&2 1 3 © n + I^iSUl 2 

fci^tf, 38^5^^ y Ttt. I&8&2 1 3©nWI 2 0 9«Lli 

20 K^^^/^^AM1-§^fcioTB^-f-57^- TIB©* 

7tf^t-F7w«2 1 3Sr=vy h\cwmvxmm 
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[0171] j:?^ muon^&ftm-tz>mmfcm%m^x^z> 0 ioT, 
[0172] ^mm^msmmmmjm^y^ f^^ktwco 

[0173] HI 2 4 ft*^IflK#57 * f *V FT W ©ffi!lif®l§i^ 

fe 5 0 m 2 »i« 7 * h ^ a-- ft w i o«fii&±©ffia/s^ittw-t-5 £ s 

Ti±n + M^»teifcJl2 0 9<gr^C ^mjSlt7^AWv/ 3 yiiLTilg 

[0174] Jifflfflii&te 7 ^- f ^ KT W ©»JfcWfe©ffi3i/RJc *3fe 

^«^-C«^^^^^^n + jfi:njit^>#®^^i-5Bfl0. 1 HR Mml 
[0 17 5] JilB7* h^^-b'TWiatHi^ ^j/^^^^^-fi^o 

isb^ s^^x i mmmm\m 57*h^t- ft ^ t * o & < mm 
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[0176] ±a> Ltcm 2 mssmRxm 3 mmm\m % ? * y ?j k 

vti nfr> y a ^« 2 0 3 n + ffiM 2 0 9 Srfifcifcfc: J: 9 ?F^-f 

5 [0177] n + mmm*mm u ( 1 o o) xn ( 1 1 o) 

I5„ ItnlltMU .^©^MIW&M (10 0) (1 1 

[0178] ^fc N ^«^ffi« ^ g^»^^bTV^5 nmtfettn^h^ 

15 [0179] £fc, ^l«lI<D»%pSi:U WIMS^IX l 
0 V c m 3 ^T©^#:S^^«i- J:oT^Ufcm^> SulB^»®^ 

20 [0 18 0] ^fc. |g H B B ® (1 0 0) X(i (1 1 0) (7)nS^^«L, 

25 [0181] -icfc, ^MWiS^fc^n^TV^ n + Ste«^$^lp]T?^ 
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[0 18 2] |llli^»^pia, WHftMlrlXl 

0 "/ c m 3 ^T©¥3l#:£»& ^SiHao XJtm bfcij^s tuia^ 

[0 18 3] ffi&m (in) OnjUSfcJPBU *©«BS«H:fe* 

S (10 0) Xf± (110) <Dn + S»^I,5'9^^Sni^J;'9 n-n + ^ 

i-5 Kfc (hi) mn (ioo) ®^ (iio) ® ^it-<T ^ y is 

lo 18 4] *mw<Dm4:mm&M\z&z>-7* h^t-Krwto 

[0185] 0 2 5 tt*^jfe^fHfc«« 7 * h *— KT W ©BffiBBTfc 

^WffiT*fin + jf tnli WltilJ 0. 1~3mdi©S iOj2 2 5 3r$?Ay 

[0186] ±l&tS3t&tt:7* h *V FT W oS&fr&Qttftj&tz: A* 

©HI n + 4£ifcJl &m fcfc J: U SriiaoTn-n + &ifc£fcE ^f^fifc U 
fi^irbTffiV^c^ ^mWMMXtiSO I (Silicon On Insulator) K^£r 
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IMfc£*S i 0,»fbKSr^^t"5. Ktc&AM (100) 4fcli(no) On 
+ m*MWiMtem>9&fri£Z>Zk\Z-3:oXm2 7 © «£ 5 ftHflfcifi© S O I 

[0 18 7] ±K7* h^a— K7 Wfc J; tb«s j^y^yfym 

5 ©ggfcS i 0 2 J12 2 5tx 7 fy^ hy^-TS^t £&5fc&^$^^ 

fflW^tl!^^. £fc N N'mx^-r V 7^3§£Lfc t LTt> S i0 2 |22 
5 «|ffc5fci?)^t 0 7&»SfcV\, il©fc*35£.U5:^ !> 7[*#S^ 

10 F7Wttof:<ilffe5 0 
(ff 5 gflggC) 

[0188] ^5i©i5»iiti57t f^t-K7wto 

[0189] 0 2 6 ll*»ii:#57t h *V K7 W ©»f®0t?4> 
15 5 0 i4WIC7tb^^F7V^i©ftoffiIM»5i:, 
f4»l©7t f^>f*- K7 Wtfi7* hy^^--K^MJ!&i-5^© 
• Pfl«p 2 l l flsgSfflfcfr < K if J£ < > fcfT < s if ^ < ft 5 J; 5 fc % Pfl WJ 

FT W ©masfflffittSfcOff i B&W t ^cTV^ 0 
20 [0190] ±|Hffi»^«^^- h ?V tf— FT W ©«it*|fe©*B^t*3!5 

[0 19 1] ±«B7* f^^hTWI'^H Wt$*m]£1r5&<Djj& 
25 iu^-rWiyfymv^^Wltsso i«©n + Jite^ 

(10 0) ^fctt (110) fc:|85&3£aSfc<ft3 0 S i OJ2 2 
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-K7WfcSofc< H3«*C*> 5 „ 

[0192] ^?eo^it»t±i^^*»^^o^T^B^-r§ 0 
[0193] in 2 8 tz&mimm \m imffl&&&<owmmm & s „ *n 

20 it, mmmmmwL2 3 3 t*mx.x^z> 0 

[oi94] ±mjmmakmmti&&m \m%7* yvj a— kt w 

5ttmi LTisD, *M^T^±^bfc«^©^2«^^^S 

F^t-KTW 2 0 KOSEffilB^KeS^ tt2 1 3^43V^T7^- h^V 
t-F7W 2 0 1 iS&LTV»$. i©fcftWfW^^/V2 3 1 ^ Pfl^P 
2 l l k(Dma±VMffl&fiifei-z>-kk-fcZ>tiK i©MWiV>fv-^^ 
/V2 3 i*»b©«**»a***K:+^*JBJf«*1-«*y^ , 3? ^«H&2 3 
5 jjSjteSISi^ ^^v-*/^/V2 3 l *»6>WfltSJxfc*^»*J: < 7* 
^t-F7W 2 o im-e#5i5^iotv>5, 

[0 19 5] 3 3«7t {<^t-K7W 2 0 l©Wt 

S?B£frk ^^»Bi2 l 9^lt7>h^^F7W 201 fcS&tofc: 

tt^^^A (ac f) % ii^^mt^--* htt (acp), ^m^-^h 
(ncp) ^fc£©#*&JBv^Tt>±v\ 
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[0196] mz±mmim&m^<oftMK^xmwir% 0 mmwMmm 2 

3 3 ±.\z.7* h^^r- FT W 2 0 1 Ztfyftj ymitttlfnvs; y 

7* f^t-K7W 2 0 l£>ft®W-v'^V— #/<*A'2 3 1 
B£{i£i§P2 1 3^W^V-^^^2 3 l£M§8S$*5£fci:fc53S % ^©$1 

i53»±»Sfe«»lftffi#K: ijh.tf % ±K*»Wfc«5 7* h FT W Sr 

JB^-astK dh*B2 1 3^^^^©n + M^£mS"eW^^^^TV^5<D-e|g^ 

[0197] *fc. JsammstmmtK. 7tfm-K7W2oi© 

it^tlS. M2 1 3^^MW^n + Mi£mJi-e«^^HTV^ 

Lfc«f«-i§-£ ttl *J ffi - £ #*v\ 
^fcfcfcs ±S3ScSti»&fflStt£#msSS IB© ?P^f^ §r^#1"5 i i 3* "TIB 

[0 19 8] Jfc*ttMfcffl«K:*5Vv<\ mSte-WawteW * ^-ft'-KTV 
<f trffiV^Sr^^-rtb^ 2 3 3±}-7^- h^^hTW^I 

[0199] «PJ«±l2Ufc*««^PS£$^5 t £ ft < m* <o 
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[0200] in 2 9 An^m^tAy-fmm<DitmM^^ir±mm, m 

2 9BttH2 9A^tfc7* b^^K7W©X I V-X I V0rffi@-Cfc 
5 3 OA|C*bfc7* b^>f*^K7W©XV-XVlffffiH"e*>5. 03 1AiJ 

7* h^t-K7W©XV I -XV iBfKB-e&So 

[0201] Mtif, ±ia Lfc7^- h *v ft w (D&mtimm-znm 2 

9A N 02 9B©j;5^^7'Stt2 1 9 fiW 2 1 3^46^1" 

10 dfl^lcRit^oflWMaMt^llfttS LTV^flS v 

+#5t&-C# 3*£>T?*>*itf 0 3 0 A N B30B o frSftffit&frftmir 

[0 2 0 2] fl»2 1 3ftlSt5Wl^^li2 1 9%WWi-Z> 

Wr&fc&^X, El 3 1 A, HI 3 1 B*c*H-«fc 0 \Z.'^ZfWM2 1 9 £>«MIWS 
15 2 0 7asjfefBH« J:5fc*|Jfci"3- 5„ i5t5 

20 [0 2 0 3] 7t b^t- F7V^ J:»f tS^fflf t5 

»7 4- h *V KT W ^ y 7*«8© ff 0 ? 0 * *CS3teK*= F7tfe5 

^ >-?mm %wwi- z> - 1 » & s < mn % h 5 a* £ v \ * r -em mm 

1 9«rKffi~5*£'fci±0 3 2AK7*i-£5K^y^<DtemUi&&2 1 
25 3 z PJ-oflStt^to^yyil 2 i 9fcBiM-5J:5ftfll)*fci"5ri% 
tt5„ 03 2Bft7t K^-r^— KT-W^^^^jo^Sg^M*^^^^ 
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